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Abastract

3tudies were conducted to determine the causes and extent of shrimp discarding
on the Tortugas pink shrimp and Texas brown shrimp grounds, Information was obtained
from direct observations on commercial fishing vessels and from interviews with shrimp
fishermen, Discarding declined markedly on the Tortugas grounds from 1963 to 1966,
apparently due to increases in the value of emall shrimp. Other factors, including
the reluctance of processors to purchase small shrimp and a minimum sigze restriotion,
appear to influence discarding practices on offghore Texas grounds,

1/ Contribution No.243 from the Bureau of Commercial Fisheries Biological Laboratory,
Galveston, Texas 77550, U.S.A,
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LE REJET A LA MER DANS LES PECHERIES DE
CREVETTES DU GOLFE DU MEXIQUE

Résumé

La communication rend compte d'une étude tendant & déterminer les motifs et 1'im-
portance des rejeis de orevettes & la mer dans les p8cheries du golfe du Mexique, les
- espdoces visfes étant la "“crevette rose" (Penasus duorarum Burkenroad), rdocoltfe dans
" 1a zone des Tortugas, et la "orevette brune’ (Penaeus aztecus Ives), pSchée au large

du Texases Les renseignements ont &§t& obtenus par observations effectudes & bord de
navires de pBche commeroiale et interrogatoires directs de p8cheurss De 1963 A 1966,
la pratique du rejet & la mer a nettement diminué dans la p8cherie des Tortugas,
apparemment en raison du reldvement des cours des petites orevettes. Pour ce qui est
des fonds de p8che au large du Texas, le rejet & la mer paratt 8tre influencd par
d'autres facteurs, notamment le peu d'intér8t manifesté pour les petites crevettes
par les transformateurs, et l1l'imposition d'une taille minimale,

CAPTURA DESECHADA EN LA PESQUERIA DB
CAMARONES DEL GOLFO DE MEXICO

Extracto

~ Be realizaron estudios para determinar las causas y la proporoidén del camardn
devuelto a1l mar en los caladeros de camardén rosado de las islas Tortugas y en los
de camarén marrén de Texas. Se obtuvo informacién de las obeervaciones directas
realizadas en las embarcaciones de pesca comerciml y de las entrevistas sostenidas
con los pescadores de camarones. La cantidad de camardén desechado disminuydé bastante
en los caladeros de lasTortugas demde 1963 a 1966 debido, al parecer, al aumento de
valor del camarén pequeno. En el desecho de camardn en los caladeros de las ocostas
de Texas parecen influir otros factores, como la resistencias de los elaboradores a
comprar el camardn pequenc y las restriccionss sobre la talla minima,
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1 INTRODUCTION

An important, but seldom measured, element of many commercial fisheries is the
portion of the catch that is discarded at sea. Unless the species of interest sur-
vives dfter being caught and thrown back, the resource is diminished with no direct
gain to man. Discarding can be of particular significance if the gear used in a
fishery commonly takes individuals that are too small to be marketed.

The practice of oulling and dircarding small shrimp apparently is widespread in
the shrimp fishery of the Gulf of Mexico, but the subjeot has received little atten-
tion in the literature. Reports from fishermen indioate that the number of shrimp
discarded from different catches is extremely variable, ranging from none to two-
thirds of those landed on deock. Iversen and Idyll (1959) reported that on the Tortu~
gas grounds near Key West, Florida, 36 percent of the number of shrimp caught by a
chartered research vessel was oculled by the fisherman-captain during simulated com—
mercial operations. They noted also that a greater proportion of the catoh might be
discarded if a fisherman was seeking large shrimp where small shrimp were abundant.
Iversen, Jones and Tdyll (1960) concluded that asmall shrimp are culled only when few
are caught, and it is not worth the effort or expense to ice them separately from the

- rest of the catch., |

Our endeavours to obtain further information about the extent and causes of dis-
ocarding began in the summer of 1962. Fishermen reported that large quantitiass of
small brown shrimp were discarded in areas off the Texas coast in July and August of
that year. In mid-August and on several later occasions, a biologist accompanied com—
mercial fishermen to observe culling practices at sea. The time required to carry on
such observations made it apparent that another approach was needed if we were to ob-
tain more than general information about the subject. Beginning in September 1963, we
started an interview survey of fishermen who landed shrimp at ocertain ports to deter-
mine the approximate weight of small shrimp that they discarded at sea. Thig report
presents the results of these investigations and discueses pome of the causes of dis-

| car[_ling-
2 CONDITIONS THAT AFKECT DISCARDING

A fisherman's decision tolkeep or discard the small ahrimp'in his catch is pro-
bably influenced by several considerations, most of which are well known to persons
familiar with the shrimp fishery. | : |

2.1 Availability of small shrimp

The time of year when small shrimp are available to the fishery depends on the .
species and on laws governing harvests. The commercial fishery in the Gulf of Mexioo
“ia supported by thres speciesy the brown, Penaeus astecus Ivesj the white, P. geti-
~ ferus (Linn.)§ and the pink Ehrimp,jzi duorarum Burkenrcad. Each spawns in offshore
Gulf waters and the young enter coastal bays as postlarvae. (enerally, brown and pink
shrimp return te offghore waters sooner and at a smaller size than white ghrimp, Lan-
ding data are portrayed in Fig. 1 to show the measonal availability of small shrimp of
“the three species. (The term small shrimp, as used hers, refers to those numbering 68

or more to the 1b (150or more /kg) with heads removed).

The fishery operates both in estuaries and offshore, if looal oconditions and sta-
tutes permit. Because shrimp move seaward during the juvenile or subadult stages, the
size composition of catches varies with depth and distance from shorej the proportion
of small shrimp landed is greatest when fishing is concentrated near the coast.

2.2 Value of small shrimp

The value of small shrimp must play an important part in determining a fisherman's
attitude toward discarding, but data are not available in the literature to verify this
point. Considering all U.5. landings from the Gulf of Mexioo, no significant relation
is apparent between average ex—vessel prices and annual landings of small shrimp (Table
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I). At a partiocular port, hﬂﬁavér, value would bé ﬂxpentéd fn-dacraaae ﬂhen'aﬁpply
exoaeded demand. | | | o -

TABIE I

'inveragﬁ ex~-vessel price and total ﬂaight'ﬁf small shrimp
(68 or more per 1b) caught in the Culf of Mexioo
| | - and landed at U,S. vorts, 1956-66 |

F

il warts . .

Welight of amall

_ Small shrimp in
shrimp landed | |

total landings

Average price

Tear - per 1b

(Millions of 1b)

12&;6. _17&8
'32-4  | '_11&4 |
3_5'.;0 ) 10_:'9’

23,6 12.8
13.7

9.4

25.8
3043 .'

38,5 16.4
20,0 19,8
2647 14.7
29.4 21.8

36'9_' 22-8

Source  Gu1f.0ﬁaEt Shrimp Data, Current Fishery Statistics, U.S. Fish and_Wild;_

" J1ife Servioce and Shrimp Landi ‘s,_current_Fishery Statistics, U.S. Figh

"and Wildlife Service

Shrimp prices have fluctuated oonsiderably in recent years, probably in response
to changes in landings, holdings, imports, and the level of the nation's ewunomyylyﬁ
gomparison of prices paid for large and small pink shrimp in 1958-66 (Fig. 2) indi-
cates that the value of small shrimp is determined largely by the same factors that
influence the prices of larger shrimp. Differences between the curves for the two
sizes may result from the fact that two markets are involved; most small shrimp are
canned, whereas large ones usually are frozen. The price paid for small shrimp in
1958-66 varied by a factor of three, ranging from a monthly average of about 15 to 45
cents per 1b (33 to 99 cents /kg). | |

2+3 Methods of gradigg-_

The value of shrimp to the. fisherman depends on the size éﬂmposition of the catch
and on the method used to determine size. Landings are purchased according to the num-
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Fig. 1 Average monthly landinga (1961-65) of small shrimp (68 or more per 1b (150 or more/kg))
from United States waters in the QGulf of Mexico., Source: Gulf Coast Shrimp Data,
Current Fishery Stat13t1ca, U.s. Fish and Wildlife Service.
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Fig. 2 Average ex-veaﬁal price paid for small (68 or more per 1b) and large (21 to 25 per
1b (46 to 55/kg) pink shrimp at porte on the west coast of Florida, 1958-66.
(Original data smoothed by & moving average of three). Source: Shrimp landings,
Current Flshery Statistics, U.S. FlBh and Wildlife Service.
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ber of shrimp per 1lb, i.e. fewar than 15, 15-20, 21-25, . . « ., and value inoreases
with size. The size composition of a landing is determined by either box or machine
grading, depending on the facilities available and the fisherman's preference. In
‘box grading, several 5-1b samples of shrimp are taken as & vessel is unloaded, and
the size category aesigned to the landings is based on the average number of shrimp
in these samples. In machine grading the shrimp in the entire catch are meohaniocally
sorted into a number of size categories.

When catches consist of a mixture of small and large shrimp, fishermen can in-
fluence the total value of a landing by selecting the method of grading that produces
the greater revenue and, sometimes, by culling small shrimp. If the entire catch is
box graded, the presence of small shrimp depresses the average size and the price per
1b. To avoid this, a fisherman can separate large and small shrimp before reaching
port and have each portion box graded. When the value of emall shrimp is low, how-
ever, he may prefer to keep only large ones and discard the others. The figsherman is
not penalized by the presence of small shrimp if he eleots to have & lunding graded
by maahlne, but the tﬂtal'value of the landlng may be leas than if it were box graded,

2 4 Minimunm size ragglatiﬂns

anh of the five Gulf states currently resiricts the minimum size of shrimp that
may be landed. Rggsulations differ aonalderably anmong states and nc size limits apply
during specified seasons in some areas. It is permissible for about 5 percent of the
- shrimp in a landing to be of sublegal gize in situat10ns governed by regulations.

3 OBSERVATIONS OF DISCARDING AT SEA

Biologists from the Bureau of Commercial Fisheries Biological laboratory, Gal<s
veston, Texas, made several trips aboard .commercial shrimp vessels to measure the
size of shrimp culled from catches. The usual procedure was for the biologist to set
aside a portion of the catch with a shovel soon after the nets were emptied on deck,
He then asked a member of the crew to select shrimp that would normally be kept from
this part of the ocatch. length measurements were taken of shrimp melected as well as
those that would have been disocarded dy the fisherman,

Although trips were scheduled when small shrimp were available on the fishing
grnunds, disocarding did not ocour during all voyages. Nolﬂhrlmp were discarded at sea
during two trips because the shrimp were not handled individually., When catches are
large and contain relatively few fish, pome fishermen save the entire catch and, if
culling is required, it is done when the landing is graded at the. dock,

Length-fraquanﬁy distributions of shrlmp culled or kept during trips to tha an-
tugas pink shrimp grounds (Florida) and to the Texas brown shrimp grounds are shown
in Fig. 3. These date provide an indication of the variation in sizes of shrimp and
proportion of catches discarded. Estimates of the percentage of the total shrimp
oatch discarded during these trips ranged from 0 to 45 percent in numbers and O to 29
percent in weight. No difference was apparent in discarding practices -in the two
areas, but our data were not sufficient to permii definite conclusions.

4  INTERVIEW SURVEYS

We alsc oollected information about discarding practices by interviewing vessel
captains as they landed shrimp from the Tortugas and Texas grounde. Interviews were
cbtained from September 1963 through September 1966 at Marathon und Key West, Florida,
and from June through August 1964-66 at Freeport and Aransas Pass, Texas. Information
received through the cooperation of fishermen inocluded estimates of the weight of
shrimp discarded during a trip and an account of where the discarding ooocurred.
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| 4.1 Tortugas pink shrimp (Florida)

Interviews with fichermen at Key West and Marathon covered about 715 percent of
the landings made at these ports and about half of the tctal landings from the Tortu-~
-gas grounds. We have grouped the large volume of data that resulted into annual peri-
ods to facilitate presentation. Aleo, we assumed.that the size of discarded shrimp
was equivalent to that of shrimp sold in the size ocutegory of 68 or more per 1b (150 or
more /kg). Thie eassumption made it possible to estimate the ocatch of small shrimp du-
ring a time interval and relate discarding pructices to the abundance of small shrimp.

Wo believe that the information provided by the fisherman was not biased.

An estimate of the total weight of shrimp discarded ocan be made from our infor-
mation and that provided in "Culf Coast Shrimp Data" (published by the Fish and Wild-
1ife Service in the series entitled Current Fishery Statistics), a monthly tabulation
of shrimp landings at United States porte in the Gulf of Mexico. The reported weight
of shrimp landed and estimates of the weight discarded on the Tortugas grounds axe
listed in Table II for annual periods extending from October through September.

TABLE II
 Estimated weight of headless shrimp discarded at sea, as indicated

by interview data, and welight landed from the Tortugas
- grounds, October 1963-Ceptember 1966

Total weight ©°vimated welght Percentage of landings

Time period and percentage o b
landed _ discarded | covered by interviews
_ B €t B ¢ N 'S H (%)
Oct. 1963-Sept. 1964 11,187,926 789,800 6 4040
Oot. 1964-Sept. 1965 10,051,716 140,700 1 534 3
Oot. 1965-Sept. 1966 13,153,024 28,200 (1| 53.5

‘A marked change in discarding practioces during the 3 years of our survey pro-
vided an opportunity to evaluate causative faotors. According to fishermen inter-
viewed, one—quarter to one-half of the small shrimp caught were discarded in late 1963,
but, none were discarded during July-September 1966 (Fig. 4).

Because the size of shrimp increases from the shoreward edge of the fishing
grounds toward desep water (Iversen, Jones and Idyll, 1960}, we might expect the per-
centage of shrimp discarded to be greater in shallow than in desep water. The data
showed, however, that the percentages did not vary direotly with depth (Table III).
Fishermen working in shallow water apparently were seeking small shrimp, whereas
those fishing at greater depths were fishing for large shrimp and placed less value on

.small ones {(Table IV). o - - | .

Methods of grading shrimp landings and discarding practices were direatly related
(Table V). Discarding at sea was lese freguent when landings were graded by machine
than when the box grading method was used. We cannot distinguish whether shrimp were
culled because of the type of grading that was to be used, or, if the method of gra-
ding was selected on the basis of the size composition of the landing. Both situa-
tions probably cccurred. We also do not have information on oculling from machine-
graded landings during the grading process.
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TABIE 11X

Percentage (by weight) of total shrimp omtoh disocarded on the Tortugas graunds'
from Ootober 1963 through September 1966, arranged aaaording tn
| | depth 1ntarva13 | |

Depth

(m) Oot. }963-Sept. 1964 Oct. 1964-Sept. 1965 Oot. 1965-Bept. 1966
11-20 2,8 R 0.5 o 0.1
21-30 7.4 ‘ L5 N S
31-40 a6 _ 0.9 - 0.1
Over 40 2.8 04 0.0
TABLE IV

Perocentage (by vaighf) of small shrimp ocatch (68 or more per 1b) discarded
on the Tortugas grounds from October 1963 through September 1966,
arranged according to depth intervals

Dapth

(n) Oct. 1963-Sept. 1964  Oot. 1964-Sept. 1965 Oots 1965-Sept. 1966
11-20 45 o 0.9 o 0.3
21-30 5.1 108 1.5
31-40 194 M1 1L
Cver 40 7117 | B - o ' 46#5 - . g 0-0.
H&ighted

e e s
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TABLE V

| "Fraqqonoy of diauarding in relation to the method of grading shrimp landed from the
| Tortugas grounds, October 1963 ~ September 1966 |

- Proportion of fishing trips
m Qu;ing which shrimp were discarded

" Box graded

: 'Maching graded

Numbar of Interviewees who
post-trip disocarded shrimp
interviews No. =~ %

| Number of | Interviewees who
| post=trip

interviews

discarded shrimp

Time period
: . No.

%

~ Oot. 1963-Sept. 1964 349 42 12,0 2,650 . 1,124 _'_42.&
Oct. 1964-Sept. 1965 | 958 28 2.9 2,681 408 15.2
Oot. 1965-Sept. 1966 | 904 8 0.9 3,306 62 1.9
 Total 2,211 18 3.5 8,637 1,594 18.5

The statistical teochnique of multiple regression provides an objective means for
- evaluating effects of some faotors that influence discarding. Two equations were
Tormed to test data for the 36 months from Ootober 1963 to September 1966, assuming

- that disocards (Y) were a linear function of the independent variates (Xy5 X0, X3).

3

(2) ¥  « a+ bl X +'a X.
Y + iz ) 3

(1) Y=a+b X, + 0 X +dX

Y = waight of ehrimp discarded per month
Xl = total weight of shrimp landed ﬁar month -

X, = weight of emall gshrimp (68 or more per 1b)
landed per month | -

x3 = price per 1b for small shrimp (68 or more per 1b).

The meaning of terms in aquafion (2)'becomﬂa.more evident if symbols are replaced
by wordst (
- (2) 1(Prapartion of small shrimp discarded) = a4+ b
(proportion of smali shrimp in landingﬁ) + ©
(prioé par:lh for small shiimp). | .

- The two equations pra#idad_similar answers to the question — Which faotor (or
faotors) influsnces disocarding praotices? The only significant relation in either
equation was the dependence of dipoarding on the price paid for smell ghrimp. Egqua-
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tion (2) was superior to equation (1) and accounted for about 35 parcent of the vari-
ation in weight of shrimp discarded. Equation (1) explained 42 percent of the vari-
ation in weight discarded. Elimination of the first independent varlable in equation
(2) indiocates that price per 1b accounted for 42 percent of the total vuriation. As
- indicated in Fig., 2, the value of emall shrimp increased throughout the study period
and this inorease apparently influenced fishermen to retain them for sale. The rela-
tion betwean price and the proportion of small shrimp discarded appears in Fig. 5.

4.2 Texas brown shrimp

Information on discarding of shrimp ‘in the Texas brown shrimp fishery is not di-
raotly comparable to that from the Tortugas area. Differences exist in the general
nature of the fisheries, in laws governing harvests, and in the availability of small

ghrimp. The shrimp industry on the Texas oocast is geared 1o handle shrimp of medium

 or large sizes, and some processors are reluctant to purchase small shrimp (0. H. Far-
ley, personal communication). State laws also discourage fishermen from landing large
quantities of small shrimp. Pishing groundes between shore and depths near 20 m are

. olosed to commeroial fishing when small shrimp are abundant, and a minimum size rest-
riction of 65 headless shrimp per 1b is in effeot throughout the year. In further oon-
trast to the situation on the Tortugas grounds, small shrimp are plentiful in offshore
?exaa watar§ only from about June through August rather than during most of the year
see Fige 1) - g - | | D

Our data from interviews obtained at Texas ports represent such & small propor-
tion of landings made during the summers of 196466 that we oonsider them inadequate
for estimating the total weight of shrimp discarded. They do provide, however, an in- '
dication of the percentage of catches oculled (Table VI) and the frequenoy of discarding
(Table VII). A seasonal decline in discards is evident from June through August each
year, but there is no indication of the.major deorease from 1964 to 1966 that we ob-
gerved in the Tortugas fishery. Since the value of small shrimp was similar in Texas
and Florida during the menthe of interest (Pable VIII), it appears that factors other
than price control discarding in the Texas fishery. FPresumably, these factors include

the reluctanoce of processors to purchase small shrimp and the minimum size restrioction.
TABLE VI

.Pbroahtagé (by weight) of brown shrimp catches disaﬁrded on
Texas offshore fishing grounds (20—:_1? m) during
. 7
June-August, 1954 and 1965

Month 1964 o | 1965

Y
Estimated weight of shrimp discarded was not ob-

tained during interviews made in 1966.
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TABLE VII
Frequonﬁy of discarding during fiahing trips to the brown shrimp grounds (20-40 m)
. off the Texas aoast Juna-Auguﬂt 1964~66

Fumber of poﬁt—trip f In{Qrvieuuaa uho”di#ﬁardad-ﬂhrimg |
- interviews - Number Percentage

Taar‘ﬁnd'month

I . | 'I'ABI.E VIiIl

Average ex-vessel price (cents) per lb paid for small shrimp
| (68 or more per 1lb) at Texas and Florida ports in the
| summars of 196466 o

Florida i Texas Florida, Florida |
’ . ). | . . * 2 .

_
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5 . MORTALITY OF DISCARDED SHRIMP

The fate of shrimp disocarded at sea is important to an evaluation of oculling prao-
~ tioes. , If the shrimp die, the practice is wasteful, but if they survive, it may have
little significance. Shrimp culled from catches remain on the deck of commercial ves-
sels for about 15 to 30 min before they ars shoveled overboard. Cursory observations
made aboard vessels suggested that most of the shrimp died within this period unless

alr temperatures were low.

- To obtain additional information, we exposed shrimp to air at several temperatures
in the laboratory and recorded resulting mortalities. The experiments were oconducted
in oconstant temperature rooms after the shrimp had been acclimated for a minimum of 2
days. About equal numbers of brown and pink shrimp measuring from 60 to 130 mm (tip of
rostrum to tip of telson) were used in each test. The tests consisted of removing
shrimp from sea water tanks and placing them on damp boards for different periods of
time. They were then returned to the water and their condition was noted 5 min later.
If they appeared normal at that time, we considered that they had survived the experi-
- ence. Results from several experiments are summarized in Table IX. |

| These tests suggest that at least half of the shrimp discarded during normal fish-
- ing operations die from effects of exposure 1o air when temperatures reach 20°C. Air
temperatures above this level prevail over the Tortugas and Texas fishing grounds (Fig.
6) during times when small pink and brown shrimp ars most abundant (Fig. 1% If morta-
1ity from other causes suoh as injuries or predation is also oconsidered, it is prchable
that very few of the discarded Tortugas pink or Texas brown shrimo. survive.

TABLE IX

Mortality of bféwn and pink shrimp &uring.sxposura to air

Air and water ~ Number of | Period of
- temperature shrimp tested | exposure to air

‘Mortality
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6  CONCLUDING REMARKS ' '

| For analytical purposes, we have considered the practice of disocarding small
shrimp separately from most other faocete of the shrimp fishery. This approach is con-
venient for gaining insight into the subjeot, but does not provide a satisfactory per-
spective. from whioh to judge the significance of discarding. A realistic appraisal of
its .importence should be based on broad knowledge of the dynamios of both the Bhrimp
populations and the market. Suoh information 13 nof presently availahle.
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